Mode of uptake and degradation of 125I-labelled insulin by isolated hepatocytes and H4 hepatoma cells.
The effects of various agents on the binding and degradation of 125I-labelled insulin by isolated rat hepatocytes and cultured H4 hepatoma cells were studied. Various lysosomotropic agents, including chloroquine, ammonium chloride, and the topical anesthetics, lidocaine and procaine inhibited insulin degradation by H4 hepatoma cells but had little effect on the binding of the hormone. Similarly, tosyl-L-lysyl chloromethyl ketone selectively inhibited the degradation of 125I-labelled insulin by isolated hepatocytes, as did the sulfhydryl reagents, p-hydroxy- and p-chloromercuriphenyl sulfonic acid. Inhibitors of energy production, including sodium fluoride, sodium azide, and dinitrophenol, also selectively inhibited the degradation of insulin by hepatocytes, although cyanide had no effect under the conditions used. Lectins and antimicrotubular agents, which are known to affect the mobility of plasma membrane proteins or of intracytoplasmic vesicles, selectively inhibited insulin degradation by hepatocytes to varying degrees, whereas agents which inhibit the function of microfilaments had no effect. At temperatures below 20 degrees C, insulin degradation was negligible but rose rapidly between 20 and 37 degrees C, suggesting that a membrane-related step is rate limiting in the overall degradative process. These results are all consistent with a model of insulin uptake by target tissue involving pinocytosis of receptor-bound hormone followed by intralysosomal degradation.